Nucleotide-dependent isomerization of Escherichia coli RNA polymerase.
During promoter engagement, RNA polymerase must change conformation or isomerize to its active form. These data show that high concentrations of nucleotides assist this isomerization. When binding to fork junction DNA probes is monitored, isomerization can occur without the need for the DNA that overlaps the transcription start site. When the start site is present, nucleoside triphosphates cause polymerase to change conformation in a way that drives cross-linking to the +1 position on the template strand. Preincubation of transcription complexes with 2 mM initiating nucleotide can drive formation of heparin-resistant complexes under conditions in which isomerization is limiting. It is proposed that complete polymerase isomerization can require nucleotide binding, which can assist formation of the active site that engages the transcription start site.